Glucose may induce cell death through a free radical-mediated mechanism.
It has been reported that glucose may autooxidize generating free radicals which have been hypothesized to induce important cellular abnormalities. To investigate the cell damage induced by glucose-dependent oxidative stress, the FRTL5 cell strain was incubated in 10 or 20 mM glucose, either alone or in the presence of buthionine-sulfoximine, a transition state inhibitor that blocks glutathione synthesis. We found indeed that buthionine-sulfoximine greatly inhibited glutathione production and increased malondialdehyde (a marker of oxidative cell damage) levels, especially in 20mM glucose. We also found that, when glutathione production was inhibited, 10mM glucose induced apoptosis and 20 mM glucose induced necrosis. These data show that the glucose-dependent cell damage is a function of glutathione production. They also show that such glucose-dependent free radical production may be critical for determining cell damage, even for small variations as the ones we tested (from 10 to 20 mM glucose).